Objective: To review the evidence of benefit from use of telemental health (TMH) in studies that reported clinical or administrative outcomes.
T elemedicine has been used in many countries for the delivery of mental health care, particularly psychiatric services, but there is still comparatively little information on the effectiveness of this approach to health services delivery. Several reviews have identified the benefits and potential of TMH, but have noted the need for additional good-quality studies. [1] [2] [3] [4] There is continued interest in defining the status and potential of TMH as a guide to decision makers in health care.
As part of a collaborative project between the Institute of Health Economics, Edmonton, and the Finnish Office for Health Technology Assessment, Helsinki, we reviewed the current evidence available on the effectiveness of TMH services. Our study reviewed the evidence of benefit from TMH services, comparing results for different information technologies, and taking account of study quality.
For the purposes of our review, we took TMH to be defined as the use of electronic communications technology to eliminate or reduce geographic barriers to receiving psychiatric and other mental health services provided by many mental health providers. 5 We considered the use of any form of communication technology and included services for management of alcohol and substance abuse, eating disorders, and smoking prevention.
Methods
In considering the evidence of effectiveness of TMH applications, we focused on studies that reported clinical or administrative outcomes. Administrative outcomes were those based on administrative data that were related to the performance of a health care organization or system. We did not consider publications that reported outcomes only in terms of satisfaction with TMH. Although obtaining indications of satisfaction is an important operational aspect for telemedicine programs, satisfaction is not regarded as a strong measure of outcome. 6 Also, we did not include, for the purposes of this project, studies that reported outcomes only for caregivers and not for patients.
Searches were performed using MEDLINE, HealthSTAR, EMBASE, PsycINFO, and CINAHL databases to June 2006. Searches were also made using the ACP Journal Club, the Cochrane Database of Systematic Reviews, the Database of Abstracts of Reviews of Effects, and the Cochrane Controlled Clinical Trials Register. Search terms included mental health, mental health services, ehealth, teletherapy, telepsychiatry, telepsychology, teleconferencing, telemental health, video conferencing, remote consultation, satellite communication, and online health. Further details of the literature search strategy are available from the authors.
Screening of the identified articles using their abstracts was undertaken independently by all of the authors and the selection of relevant articles agreed upon in discussion. Full-text articles obtained for closer inspection were evaluated independently by the authors, who then reached a consensus on which articles should be included in the review. Inclusion criteria were articles that described, in a scientifically valid manner, studies reporting clinical or administrative outcomes of TMH applications; controlled studies in which TMH was compared with a non-TMH alternative; and noncontrolled studies in which there were no fewer than 20 subjects. We excluded articles that considered only technical issues, those in which the only outcome measures were related to satisfaction with TMH, studies that considered only outcomes of caregivers, those that duplicated other publications, reviews, general articles, and studies concerned with medical and continuing education.
The quality of the selected studies was assessed with an approach that considers both design and performance. 4 For study design, large RCTs, defined as those with at least 50 subjects in each arm, were given a score of 5; small RCTs were given a score of 3, prospective nonrandomized studies 2, retrospective comparative studies 1, and noncontrolled series a value of 0. In assessing study performance, we considered the areas of patient selection, description of the interventions, specification and analysis of the study, patient disposal (noting length of follow-up, dropouts, and compliance failures), and outcomes reported. Each of these 5 areas were given a score of 0 (relevant information was missing or given in little detail), 1 (reasonable detail was provided but there were some important limitations), or 2 (information was satisfactory, no significant limitations). Each study therefore had a possible maximum score of 10 for performance and 5 for design. All authors independently assigned scores to each study. If there was disagreement on the study design classification or if individual scores for any performance item differed from each other by more than one, the discrepancies were resolved by consensus.
The performance and design scores were then combined to give an overall score for each publication to give an indication of the confidence that decision makers should place in the findings that were reported. The maximum value was 15 (corresponding to a large RCT with no significant limitations). On the basis of the combined scores, we assigned each study to one of 5 categories to give an indication of the reliability of the findings that the study reported (Table 1) . When there was more than one publication relating to the same study, the papers were considered together and a judgment made on the overall quality and reliability of the evidence applicable to the TMH application.
In addition to the appraisal of quality, judgments were made on whether each study, or group of related studies, had indicated that the TMH application could be considered suitable for clinical use. The status of each TMH application was rated as: · successful (TMH suitable for clinical use, possibly with further study of its outcomes);
· potentially successful (TMH shows promise for clinical use but further information required before routine use is implemented); · unsuccessful (TMH did not offer comparative benefit or had disadvantages and should not be used); or · unclear (The study results did not show whether or not TMH had sufficient benefit to justify clinical use). Judgments were also made as to whether additional data were needed to establish the TMH method as suitable for routine use (ratings: yes, desirable, or no).
Results

Selected Publications
From 1028 publications identified in the literature search, 132 were retrieved for closer inspection. Eleven other publications were identified through references from a separate project and from one of the retrieved papers for a total of 143 papers for consideration. Seventy-two papers describing 65 unique studies met the selection criteria and were included in the review. Identification and selection of the studies are summarized in Figure 1 .
Reasons for exclusion of the other retrieved papers included feasibility or accuracy study (19 papers), narrative review (16 papers), only satisfaction findings for outcomes (13 papers) , study considered caregivers but not patients (7 papers), only cost details for outcomes (5 papers), study was not about mental health (5 papers), participant numbers were too small (4 papers), and study was not considered scientifically credible (2 papers). Table 2 shows the number of studies by mental health condition or type of service, and by the type of communication technology used. Studies on the use of video conferencing in TMH were the most common and were mainly on general psychiatry and child psychiatry programs that dealt with various types of mental health conditions.
Study Classification
Study Quality
Seventeen of the selected papers described large RCTs, 25 small RCTs, 8 prospective comparative studies, 9 retrospective comparative studies, and 13 noncomparative series. Thirty-six of the papers (50%), all describing RCTs, were judged to be of high or good quality and a further 13 (18%) were of fair to good quality (5 small RCTs, 4 prospective Table 3 shows the distribution of quality scores by the type of communication method used in the studies. Quality of evidence was higher for the Internet and telephone-based interventions, than for video conferencing approaches.
Evidence for TMH Benefits by Type of Condition or Application
The following summaries provide an overview of findings from the review. Further details of the studies considered are available in an appendix that is available from the authors.
General Psychiatric and Mental Health Services. The largest group of studies covered the use of TMH in programs that provided services to clients with a range of mental health conditions. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] Most used video conferencing as the communication technology. Quality ratings were fair-to-good for 3 studies, poor-to-fair for 6, and poor for 7. Three of the studies provided evidence that TMH was successful; findings from 8 others suggested that TMH was potentially successful; and the status of TMH was unclear from the other 5. Further work as follow-up to the investigations was judged to be necessary for 14 studies and desirable for another 2.
Child Psychiatry. Two studies on telephone-based interventions, one of fair-to-good quality and the other poor quality, Table 1 
Study quality scores and implications for decision making
Overall quality score a Implications for decision making 11.1 to 15.0 High quality; high degree of confidence in study findings 9.1 to 11.0 Good quality; some uncertainty regarding the study findings 7.1 to 9.0 Fair-to-good quality; some limitations that should be considered in any implementation of study findings 5.1 to 7.0 Poor-to-fair quality; substantial limitations in the study, findings should be used cautiously £5.0 Poor quality; unacceptable uncertainty for study findings a Total of scores for study design and study performance both showed that TMH was successful, with follow-up study desirable. 25, 26 A good-quality evaluation of cognitive-behavioural therapy for children with depression found that treatment was effective in both telemedicine and face-to-face groups, with a faster decline in the Children's Depression Inventory score for the telemedicine group. 27 A study comparing video conferencing, telephone, and face-to-face counselling for rural teenagers with epilepsy who had psychosocial difficulties did not find evidence that the mode of counselling influenced outcomes. 28 Depression. Three high-or good-quality Internet studies showed TMH to be successful, with follow-up work needed for one, and desirable for another. [29] [30] [31] Six of 8 studies that used telephone-based approaches showed TMH to be successful, but with a need for follow-up study. [32] [33] [34] [35] [36] [37] [38] One study indicated TMH was unsuccessful, 39 and results from another were unclear. 40 A high-quality RCT found that treatment of depression by telepsychiatry and face-to-face intervention had comparable outcomes. 41 Dementia and Cognitive Disability. A study of a brief telephone-based screen for cognitive disability indicated that it was as good as standard tests and also faster and easier to administer. 42 A small study indicated the potential for telemedicine to provide improved diagnostic services for people in remote areas suspected of having dementia, though there were limitations on which people could participate in video conferencing sessions. 43 A video conferencing intervention for people with mild dementia provided similar outcomes to face-to-face intervention, though spatial construction ability training often requires physical guidance, which cannot be effectively delivered through video conferencing. 44 A study on use of telemedicine for clients at a rural hospital found that telemedicine was cheaper than face-to-face options and received similar ratings from clients, though there were lower ratings for video conferencing from psychologists. 45 Obsessive-Compulsive Disorder. The studies in this group [46] [47] [48] made use of the computer-aided system BT STEPS, which has an interactive voice response approach. Two studies had acceptable quality-one found that a scheduled TMH approach with the system gave better results than use of a requested helpline 46 and the other found that face-to-face treatment was more effective than TMH. 47 Panic Disorder and Phobias. Two studies found preliminary indications of benefit from Internet-based approaches to treatment of panic disorder and social phobia. 49, 50 A high-quality study confirmed benefit from Internet-based CBT for panic disorder and also indicated that the addition of stress management does not confer additional benefit. 51 Another Internet study obtained indications of benefit from CBT in treatment of phobias, but further work is needed to clarify the performance of specific approaches. 52 Potential benefits from a CBT approach for people at risk of developing anxiety disorders were not confirmed in a good-quality study. 53 A high-quality study found that telephone-based collaborative care for panic disorder and generalized anxiety disorder is more effective than usual care at improving anxiety symptoms, health-related quality of life, and work-related outcomes. 54 A good-quality study found that a telephone-based behaviour therapy program was an effective treatment for people with panic disorder and agoraphobia. 55 A small study gave a preliminary indication that video conferencing is an acceptable method of delivery for CBT for people who have panic disorder with agoraphobia. 56 Schizophrenia. An RCT of an Internet-based approach found that the intervention group reported lower perceived stress than the usual care group. 57 One telephone-based intervention was associated with lower readmission rates and an increase in community survival, compared with control subjects, but the differences in this small study were not statistically significant. 58 In the other telephone study, Video conference 1 (5) 2 (10) 6 (28) 6 (28) 6 (28)
Virtual reality 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) Total 17 (26) 15 (23) 12 (18) 11 (17) 10 (15) telemonitoring was associated with an improved rate of adherence to medication and a reduction in emergency visits and medical appointments. 59 Suicide Prevention. The 2 telephone-based studies for suicide prevention gave differing indications of success. A highquality RCT found there was no significant difference in the number of repeat suicide attempts or in treatment attendance among people who had already attempted suicide. 60 A longitudinal study of the effects of a telephone hotline and emergency service over a 10-year period found there were statistically significantly fewer suicides among service users than expected despite an assumed overpresentation of people at increased risk. The service performed well for elderly females but not males. The results suggested that the service was effective and supported its continuation. 61 Posttraumatic Stress Disorder. The use of an Internet approach to treatment of posttraumatic stress was evaluated in 3 linked studies, with a preliminary case series being followed up by 2 small RCTs. [62] [63] [64] Participants who received the intervention had a statistically significant improvement, compared with the control subjects, on trauma-related symptoms and general psychopathology, with large effect sizes.
Alcohol and Substance Abuse. A study on the use of a binge drinking prevention intervention delivered through the Internet found there was no significant difference in outcomes, in comparison with a print-based intervention delivered through postal mail. 65 Two related papers found that telephone-based continuing care is effective step-down treatment for most patients with alcohol and cocaine dependence who complete initial stabilization treatment. However, patients with current dependence on both alcohol and cocaine who make little progress toward achieving the goals of intensive outpatient programs may have a better outcome if they receive twice-weekly group counselling following these programs. 66, 67 The efficacy of an interactive voice response intervention to reduce relapse by substance abusers following discharge from residential treatment was not established. 68 Eating Disorders. A high-quality study on self-help treatments for bulimia found that face-to-face intervention gave better results than a telephone-administered intervention. 69 It was suggested that telephone intervention might be useful if face-to-face contact is difficult to arrange. In a case series with follow-up to 10 months, there was a decrease in bulimic episodes and improvements in psychological test scores. 70 A study on a virtual reality technology gave a preliminary indication of benefits from the approach. Further work is needed to clarify comparative benefit over other approaches. 71 Smoking. All the studies on TMH in smoking cessation used telephone-based technology and were of high or good quality with large numbers of participants. Five studies found that the TMH interventions used were successful, with use of telemedicine providing better outcomes than alternative approaches. [72] [73] [74] [75] [76] In the remaining study, the telemedicine intervention was unsuccessful, possibly associated with the approach taken to counselling. 77
Overview of Outcomes
An overview of outcomes for the 65 studies is shown in Table  4 . In just under one-half of the studies, the quality was high or good, and a further 20% were of fair-to-good quality. The remaining 31% were of poorer quality.
TMH was judged to have been successful in clinical use in 55% of the studies and it was potentially successful, with follow-up experience required, in a further 28%. In 12% of the studies, it was unclear from the study findings whether TMH was successful or not. In the remaining 5% of studies, TMH was judged to have been unsuccessful.
In only 18% of the studies that were reviewed was there sufficient information available to confirm the status of TMH in a particular application, with further evaluation unnecessary. In 62% of the studies, further work was needed to provide reliable evidence of benefit. Further follow-up work seemed desirable for the remaining 20% of studies.
Discussion
We conducted a systematic review on the evidence of benefit from a range of TMH services, comparing results for different information technologies and critically examining study quality and need for further evaluation in different applications. Our findings provide a further guide to decision makers on the status and potential of TMH. Some of the literature published since the cut-off date for our review provides further guidance.
The use of video conferencing in TMH is widespread, but the quality of video conferencing-based studies covered in our review was relatively limited. Several of the reviewed papers were preliminary accounts of experience with TMH applications, and more substantial reports on efficacy and effectiveness of longer-term use of TMH were lacking. A recent paper by O'Reilly et al 78 described a study in Ontario that provided good evidence of benefit from use of telepsychiatry. In this high-quality RCT, clinical outcomes using telepsychiatry with short-term follow-up were equivalent to those when patients were seen face-to-face. A further small RCT found no difference in short-term clinical outcomes between video conferencing and same-room use of CBT for treatment of combat-related posttraumatic stress disorder. 79 A small nonrandomized comparative study indicated improved 1-month mental health outcomes for telepsychiatry clients, compared with those undergoing face-to-face consultations, using the Short Form-12 health survey. 80 Study quality was good for many of the telephone-based TMH studies, with evidence of benefit for several applications. The telephone remains an effective means of health service delivery. Our findings are consistent with those of Leach and Christensen 3 who excluded telephone-accessed computer systems and uncontrolled studies from their review. A recent good-quality study on a telephone care management program for outpatients starting antidepressant treatment provided some qualification, finding that the program did not significantly improve clinical outcomes, compared with those from usual care. 81 We identified numerous Internet-based studies, several of good quality, which indicated the emerging use of this technology in mental health care. Our findings on studies of Internet applications were consistent with points made in recent reviews. Griffith et al 82 conclude there is evidence that Internet-based programs can improve a range of mental health conditions. However, there are issues to be decided including the merits of the Internet alone, compared with being used as an adjunct to face-to-face therapy, and how Internet interventions are best delivered to clients. They also note that attrition rates can be high for web-based interventions. Cuijpers and Schuurmans 83 point to the rapidly growing research area of Internet-based self-help interventions and discuss advantages and dangers of self-help treatments. A metaanalysis on Internet-based CBT for symptoms of depression and anxiety found that quality of the included studies was reasonable to good. 84 There was a moderate overall mean effect size, with significant heterogeneity. Subgroup analysis of treatment studies showed a large mean effect size for treatment of anxiety and a small effect size for treatment of depression. It was also found that mean effect size was large for studies that included support in the interventions and small in those without support. 84 The non-Internet studies in our review, apart from 3 on computer-aided interventions, 40, 46, 71 used TMH in association with established groups of health care professionals or researchers providing treatment or support. TMH was effectively being used as a means to extend the delivery of established health services. Most of these studies concluded that TMH had the potential to be an alternative to face-to-face services. However, as many of the studies were preliminary, the extent of TMH use in different applications was not addressed. There appear to be some general criteria that define the circumstances under which a mental health intervention is appropriately administered by video conferencing or telephone instead of face-to-face. For TMH to be effective, it must be technically reliable and robust, well accepted by both clients and health care professionals, and able to produce equivalent quality services to face-to-face consultations without undue disruption to practice patterns.
In addition, appropriate use of video conferencing and telephone relative to face-to-face consultations will be influenced by local conditions, and judgments by those who operate these services. For example, in a study of telepsychiatry for victims of domestic violence, precautions were taken in operation of the program because of the high prevalence of suicidal ideation among victims of domestic violence (presence of the counsellor and psychiatric nurse practitioner during teleconference evaluation and follow-up appointments, residential supervision of the violence shelter). 16 In an assessment of a Canadian routine telepsychiatry service, several psychiatrists considered follow-up to video conferencing consultation to be more appropriately performed as face-to-face sessions. 20 Support provided by health professionals in the Internet studies included in our review varied. Approaches included therapist feedback but no face-to-face contact, 51,57,62 minimal therapist interaction by email, 29, 50 and no therapist interaction, 53, 65 though with provision of reminders, 31 or instruction on use of websites. 30 The Internet gives the opportunity to provide interventions for some conditions with little or no support, though the appropriate level of therapist interaction for particular applications requires further study. 84 Some of the approaches and applications covered are in the early stages of development and there is a need for further work to establish the place of the Internet in provision of routine mental health services. Internet-based self-help programs may be of importance in the future should difficulties develop in recruiting enough skilled personnel to health care.
One-half of the studies we reviewed were of high or good quality and a further 20% were of fair-to-good quality. However, even the better quality studies did not always establish whether TMH applications could be considered suitable for clinical use. TMH was judged to have been successful in just over one-half of the studies considered and as potentially successful in a further 28%. In 62% of the reviewed studies, further work was needed to provide reliable evidence of benefit, and further follow-up work seemed desirable for another 20%. Follow-up studies to provide such additional information have seldom been reported in the telemedicine literature.
In conclusion, our review found that evidence of benefit from TMH applications is still limited. Although numerous good-quality studies on evaluation of TMH have been published, the evidence base for this area of telemedicine remains small, considering the many mental health subspecialties and the diversity of telemedicine technologies. There remains a need for more good-quality studies on the use of TMH in routine care. The emerging use of Internet-based applications is an important development that deserves further study and review.
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Résumé : L'efficacité des applications de la santé télémentale : une revue
Objectif : Examiner les données probantes sur les avantages de l'utilisation de la santé télémentale (STM) dans les études qui ont déclaré des résultats cliniques ou administratifs.
Méthode : Les publications pertinentes ont été identifiées lors de recherches de la documentation par ordinateur, à l'aide de plusieurs bases de données électroniques. Étaient inclus dans la revue des articles scientifiquement valides qui décrivaient des études contrôlées comparant la STM avec une variante non STM, et des études non contrôlées comportant au moins 20 sujets. La qualité des données probantes était évaluée par une approche qui tenait compte du rendement et de la méthode de l'étude. Les jugements se basaient sur la question de savoir s'il fallait ou non d'autres données pour estimer que chaque application de la STM convenait à une utilisation clinique systématique.
Résultats : Étaient inclus dans la revue 72 articles qui décrivaient 65 études cliniques; 32 études (49 %) étaient de qualité bonne ou supérieure. La qualité des données probantes était plus élevée pour les interventions par Internet ou par téléphone que pour les approches par vidéoconférence. Il y avait des données probantes de la réussite de la STM dans les domaines de la pédopsychiatrie, de la dépression, de la démence, de la schizophrénie, de la prévention du suicide, du stress post-traumatique, des troubles paniques, de l'abus de substances, des troubles alimentaires, et de la prévention du tabagisme. Les données probantes de la réussite des programmes généraux de STM et de la prise en charge du trouble obsessionnel-compulsif étaient moins convaincantes. D'autres études ont été jugées nécessaires ou souhaitables dans 53 (82 %) des études.
Conclusion :
Les données probantes sur les avantages des applications de la STM sont encourageantes, quoiqu'encore limitées. Il faut un plus grand nombre d'études de bonne qualité sur l'utilisation de la STM dans les soins réguliers. L'utilisation croissante des applications par Internet est un développement important qui mérite plus d'évaluation.
